of cap 52, th« four beams In the illustrative e»bodi»cnt are 
•till separate. At plane IIB, the diverging beaas have 
spread further and have begun to overlap. At the plane 
indicated as IIC, the beams have overlapped and define an 
envelop 73 having an outer diameter which is. slightly greater 
than the outer diameter of the catheter body 104. 
Preferably, at plane IIC, beams 70 will have overlapped to 
merge and cover a continuous pattern. Illustratively, such a 
merger will have occurred within a distance from the distal 
face 74 of tip 52 which is approximately equal to the outer 
diameter of catheter 104 (a typical diameter is 1.5 
millimeters). 

What is Claimed is; 

1. A system for the \urgical removal of biological material 
comprising, 

a laser energy Jsource operating with an output 
wavelength in the rang* of 1.4-2.2 micrometers, 
an optical fiber, 
neans for directingXthe gj 
to the proximal end of said optical fiber, and 

neans attached to the >distal end of the optical 
fiber for directing laser ei^ergy propagating down said 
fiber to a surgical site. 


>ut of said laser source 
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3, 


4. 


5. 


6. 


A systl^B for the removal of biological tissue in 
accordance with Clain 1 wherein said optical fiber 
comprises a silica fiber purified to reduce the hydroxyl 
ion content as low as possible. 

A system for the removal of biological tissue in 
accordance with Clain 1 wherein said laser source 
comprises a Hplmium-doped Yttrium-Aluminum-Garnet laser. 

A system for the removal of biological tissue in 
accordance with\ciaiB 1 wherein said laser source 
comprises an Erbium-doped Yttrium-Aluminum-Garnet laser. 

A system for the Aemoval of biological tissue in 
accordance with Claim 1 wherein said laser source 
comprises a BolmiumVdoped/Yttrium-Lithium-Pluoride laser. 

A system for the removafjof biological tissue in 
accordance with Claim\l wherein said laser source 
comprises an Erbium-doied Yttrium-Li thium-Pluoride laser. 

A system for the removalVof biological tissue in 
accordance with Claim 1 wherein said laser source 
comprises a Thulium-doped Yttrium- Aluminum-Garnet laser. 
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8. A system fir the rerooval of biological tissue in 
accordanca \ith Clain 1 vhecein said laser source is 
operated in a pulsed-mode. 

9. A systen for tAe removal of biological tissue in 
accordance vithVciaim 8 wherein said laser source is 
operated in a pulsed-mode with a pulse width 
substantially equal to 1 millisecond. 


10. A system for the removal of biological tissue in 

accordance with ClaMa 1 further comprising an aiming 
laser source generating visMyle light output and means 
for directing said visible t*^^ output through said 
laser source and said bpticfal fiber to align said laser 
and said fiber and to ^isually illuminate said surgical 
site. 


"a system for the surgical^ repair of biological material 
comprising* 

a laser energy source \operating in a continuous wave 
mode with an output wavelength in the range of 1.4-2.2 
micrometers, ' 

an optical fiber, 

means for directing the Wtput of said laser source 
to the proximal end of said optical fiber, and 
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neana attached to the distal end of the optical 
fib^ for directing laser energy propagating down said 
fiberVto a surgical site, 

12. A systenVor the repair of biological tissue in 
accordanceVrith Claim 11 wherein said optical fiber 
comprises a\ilica fiber purified to reduce the hydroxyl 
ion content as^low as possible. 

13. A system for the r>^pair of bio^gical tissue in 
accordance with Cla^m 11 wher^i^^^aid laser source 
comprises a Holmium-doped Yttdriii^-Aluminuia-Garnet laser. 

14. A system for the repair \>f biological tissue in 
accordance with Claim 11 wherein said laser source 
comprises an Erbium-doped Yt^rium-Aluminum-Garnet laser. 

15. A system for the repair of biolVgical tissue in 
accordance with Claim 11 whereinNsaid laser source 
comprises a Bolmium-doped Yttrium-Lithium-Fluoride laser. 


16. A system for the repair of biological^ tissue in 
accordance with Claim 11 wherein said laser source 
comprises an Erbium-doped Yttrium-Li thium^Pluoride laser. 
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17«\ system for the repair of biological tissue in 
accordance with Clain 11 wherein said laser source 
coinfirises a Thuliun-doped Yttrium-AluninuB-Garnet laser* 

K systek for performing surgical operations on biological 
material \onpr is ingr 

a laser energy source operating with an output 
wavelength inVthe range of l«4-2,2 micrometers, 

a catheterv having at least one lumen passing 
therethrough, 

at least one ^ptical f ibdj^/^omprised of silica 
passing through saidXcatheter ^uiB€h. 

a focussing lensVor di^cting the output of said 

\ f ' 

laser source onto the proximal end of said optical fiber, 
and 

a lens attached to theVdistal end of the optical 
fiber for directing laser enexgy propagating down said 
fiber to a surgical site. 


19. A system for performing surgical c»perations on biological 
tissue in accordance with Claim 18 further comprising a 
fiber optic connector affixed to theXproximal end of said 
fiber for holding said fiber* 

20* A system for performing surgical operatiohs on biological 
tissue in accordance with Claim 18 wherein said catheter 
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has ah. additional lunen passing therethroush, said 
additio\l lumen having an opening at the proximal and 
distal enXs for communicating with said surgical site. 

, 21. A system for performing surgical operations on biological 
tissue in accordance with Claim 18 wherein said optical 
fiber comprises \ silica fiber purified to reduce the 
hydroxyl ion contebt as low as possible. 

22, A system for performing surgical operations on biological 
tissue in accordance wMh Claim 18 wherein said laser 
source comprises a Holmi\m-doped ^ttr ium-Aluminum-Garnet 
laser. 



23. A system for performing surgical operations on biological 
tissue in accordance with Clal^ 18 wherein said laser 
source comprises an Erbium-dopei^ Yttrium-Aluminum-Garnet 
laser • 


24. A system for performing surgical operations on biological 
tissue in accordance with Claim 18 wl*erein said User 
source comprises a Holmium-doped Yttri^m-Lithium-Fluoride 

laser. 


25. A system for performing surgical operations on biological 
tissue in accordance with Claim 18 wherein $aid laser 
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Aurce comprises «n Erbium-doped Yttriua-LithiuB-Fluoride 
laser. 


26. A syst^ for performing surgical operations on biological 
tissue iriVaccordance with Claim 18 wherein said laser 
source comprises a Thulium-doped Yttrium-AluminuB-Garnet 
laser. 

27. A system for performing surgical operations on biological 
tissue in accotdanee with Claim 18 wherein said laser 


source is operated iX a pulsed-mode. 



28. A system for performing ^rgical ^H(fation8 on biological 
tissue in accordance with ^aim ^ wherein said laser 
source is operated in a puls^d-mode with a pulse width 
substantially equal to 1 millrsecond. 

29. A system for performing surgical operations on biological 
tissue in accordance with Claim 18\urthet comprising an 
aiming laser source generating visibre light output and , 
means for directing said visible light>output through 
said laser source and said optical fiber Vo align said 
laser and said fiber and to visually illum\^ate said 
surgical site. 


% 
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system for the surgical repair o£ bioldgical naterial 
comprlsiiigy 

a lasfr energy source operating In a contlnuoas wave 
mode and gerteratlng an output beam with a wavelength in 
the range o£\.4-2.2 alcrometers, 
a plurality of optical fibers, 

a plurallty\)f partially reflective nirrors arranged 
in series along th\ axis of said output beau for 
directing a portion\>f the output of said laser source to 
the proximal ends of s^id optical fibers, and 

a plurality of focussing lenses positioned between 
said mirrors and the prox\mal ends of said fibers for 
focussing portions of saidNlaser oMput to the proximal 
ends of said fibers, and 

means attached to the diSytal' end of the optical 
fiber for directing laser energV propagating down said 
fibers to a surgical site, said directing means holding 
said fibers In a fixed position relative to one another 
so that optical beams emanating frofli the distal ends of 
said fibers overlap to cover an area \t least equal to 
the diameter of said catheter. 


31. K system for the repair of biological tisfiiue In 

accordance with Claim 30 wherein at least ^me of said 
optical fibers comprise silica fibers purlfli^ to reduce 
the hydroxyl Ion content as low as possible. 
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32.\A systen for the repair of biological tissue in 
accordance vlth Claln 30 wherein said laser source 
comprises a Bolmiun^doped Yttrium^Aluminun-Garnet laser* 


33. A system for the repair of biological tissue in 
accordatrce with Claim 30 wherein said laser source 
comprises Nan Erbium-doped Yttrium-Aluroinum-Garnet laser* 

34. A system f or \he repair of biological tissue in 
accordance withVClaim 30 wherein said laser source 
comprises a Holm\um-doped Yttrium-Li thium-Pluoride laser. 

35. A system for the reoair of bj}o|Logical tissue in 
accordance with Clainv 30 wh#^in said laser source 
comprises an Erbium-dofeed Y€trium-Lithium-Pluoride laser 

36. A system for the repair of biological tissue in 
accordance with Claim 30 wherein said laser source 
comprises a Thulium-doped Yi\trium-Aluminum-Garnet laser. 


37« A system for the repair of biological tissue in 

accordance with Claim 30 furtherX comprising a fiber optic 
connector affixed to the proximal\ends of each of said 
fibers for holding said fibers. 
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A systen for the repair of biological tissue in 
ccordance with Claim 30 wherein said catheter has an 
ditional lumen passing therethrough, said additional 
lurten having an opening at the proxinal and distal ends 
for oonununi eating with said surgical site. 


39. A systeni>yfor the repair of biological tissue in 

accordanceNyWith Claim 30 wherein said laser source is 
operated ln>a low-power continuous mode. 


40. A system for performing surgical operations on biological 
tissue in accord^i^ce with Clain 30 further comprising an 
aiming laser sourcV generating visible light output and 
means for directingVald visltAte light output through 
said laser source and^said o^wrfcal fiber to align said 
laser and said fiber ahd to visually illuminate said 
surgical site. 


A method for the surgical removal of biological material 
comprising the steps of: 

A. operating a laser energy \source to produce an output 
beam with a wavelength in\he range of 1.4-2.2 
micrometers, 

B. directing the output of said\laser source to the 
proximal end of an optical fiber, and 
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directing laser energy propagating down said fiber 
to a surgical site. 


42, A methpd for the removal of biological tissue In 

accorda\ce with Claim 41 wherein step A comprises the 
steps of \perating said laser source In a pulsed-mode 
with a pulfi\ width substantially equal to 1 millisecond 


\ A method for th^ surgical repair of biological material 
comprising the steps of: 

A. operating a la*$er energy sdurce In a continuous wave 

n ou^ut y^v^eVer^th In 



mode with ai 


Dmetezss. ' 


the range of 


1. 4-2,2 micrometel^p, 

directing the outpu\of said laser source to the 
proximal end of said ):^ptical fiber, and 
directing laser energy Wopagating down said fiber 
to a surgical site. 


fx 
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